Neuro-imaging the serotonin 2A receptor as a valid biomarker for canine behavioural disorders.
The serotonergic system is disturbed in different mood and affective disorders, with especially the serotonin (5-HT) 2A receptor involved in impulsive aggressiveness and anxiety. The aim of the study was to evaluate the involvement of the brain 5-HT 2A receptor in dogs with different behavioural disorders. Three groups of drug naive dogs were studied: 22 dogs showing impulsive aggressive behaviour, 22 showing normal behaviour, and 22 showing anxious behaviour. The serotonin 2A receptor was evaluated with Single Photon Emission Computed Tomography (SPECT) and the serotonin 2A receptor-selective radiopharmaceutical (123)I-R91150. A serotonin 2A receptor binding index (BI), proportional to the cortical receptor density, was calculated. A receiver operating characteristic (ROC) analysis was performed to determine cut-off values at which optimal sensitivity and specificity are achieved and to evaluate the general performance of the BI in reflecting the state of the dog, i.e., impulsive aggressive, normal or anxious. Significantly (P<0.0056) altered 5-HT 2A receptor binding indices were found in bilateral frontal, temporal and occipital cortical brain areas of the dogs behaving abnormally, with consistently increased BI in impulsive aggressive dogs and decreased BI in anxious dogs. These results provide clear evidence for a disturbed serotonergic balance in canine impulsive aggression and anxiety disorders. A right frontal cut-off value of ≥1.92 with 86.4% sensitivity and 2.3% (1-specificity) was obtained for the impulsive aggressive dogs. Differentiating the anxious dogs from the rest of the population was possible with a cut-off value of ≤1.73 with 86.4% sensitivity and 18.2% (1-specificity). We conclude that SPECT imaging with the radioligand (123)I-R91150 can be a helpful tool in evaluating the involvement of the serotonin 2A receptor in the complex mechanisms of impulsive aggressive and anxious behaviour. The 5HT-2A binding index of the right frontal cortex appears to be a valid biomarker in differentiating the studied canine behavioural disorders.